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(54) MOTORCYCLE ELECTRONIC KEY SYSTEM 

(57) In an electronic key system for a motorcycle in- 
cluding the control unit (1 4) mounted on the specific ve- 
hicle (100A) and a mobile transmitter- receiver (12) that 
the user carries, the specific vehble (1 OCA) includes an 
openable and closable seat (1 08) on vi^hich the user sits, 
and is provided with a start switch (70) used for starting 



the control unit in the seat (108). More specifically, the 
start switch (70) is installed on, for example, the left side 
surface inside the seat (1 08) at the position correspond- 
ing to the portion which the user touches when opening 
the seat (108). An operating element (70a) of the start 
switch (70) opposes the back surface of the superficial 
skin (122a) on the left side of the seat (108). 
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sible to provide a means for stopping power supply at 
least to a circuit system of the control unit, whicln per- 
fomis communication, when the specific vehicle .s not 
actuated for a predetermined period, and a means for 
supplying power to the circuit system based on the tum- 
inq-ON operation of the start switch. 
[00131 Accordingly, when the specific vehKJie .s not 
Actuated for a predetemnined period. POwer 
the communication-related circuit is stopped until the 
start^Sh is turned ON subsequen«y. whereby power 
consumption duringwaitingtimecan significantly be re- 

foM4] In addition, since communication with the out- 
lide(communtotionwrththemobiletransmitter-r^^^^^^ 
erorreceptionofarcquestsignalfromthem<*.leta^^^^ 
m«er)isnotperfom,eduntessthestartsw.teh^^^^^^^^^ 
ON, and the start switch cannot be found easily, it is also 
effective for protecting against theft. 
[0015] lntheinventiondescribedabove,itisalsopos- 
Lble to provide a means for supplying power inte mrt- 
tently atteast to the circuit system of the control system, 
which perfom^s communication, when the specrf-ic vehi- 
cle is not activated for a predetemiined penod, and a 
means for supplying power constant^ to the circuit sys^ 
tem based on the tuming-ON operation of the start 

[001?] Accordingly, when the specific vehicle is not 
actuated for a predetermined period, power supply to 
rolunica'onrelatedcircuttisperform^^^^^^ 
tently until the start switch is turned ON thereafter 
whereby power consumption during warting time may 

raoiT In the invention described above an operating 
Ument of the start switch may be P^;:^!^^^^; 
oppose the back surface of the superticial skin o the 
seat, in this case, by pressing the portion of the super^ 
ficial skin of the seat corresponding to the portion Where 

the operating element of the start switch is located, the 

start switch can easily be turned ON. 

Nom^ally. When opening the seat, two actions 40 

two behaviors)includingthe steps of unlockingtheseat 
SroperatingthUtartswitchandliftingtheseat^^^^^^^^^ 
essa-y. However, by providing the operating elemen of 
the sin swttch so as to oppose the back surface of he 
superf icial skin on the side surface of the seat (induding 
ha surf ace at the back of the seat) , the start switch can 
be operated simultaneously with touching the seat for 
opening the seat. Therefore, the operation from the op- 
eration of the start switch to lifting of the seat can be 
plm,edbyonebehavior,therebyimprovingusab2 ^ 
ro019] In the invention described above, the start 
Lch may be provided on a handle -ed at least for 
manually opening and closing the sea . In this case 
when a helmet stored under the openable and closable 
seat is taken out. the action to grip the handle and lift 
^he seat up is perfom^ed. When Perf-inQ^^'-f 
the start switch can easily be operated, and thus rt is 
advantageous for improving operabilily. 



[0020] In particular, by disposing the start switch on 
the handle at the position opposing the seat, the start 
switch may be provided at the position where me user 
touches naturally when opening the seat, thereby usa 
5 bility is increased. 

[0021] The above and other objects features and ad- 
vantages of the present invention will become more ap- 
parent from the following description when taken in con- 
junction with the accompanying drawings in which a pre- 

10 ferredembodimentof thepresentinvention isshownby 
way of illustrative example. 
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Fiq 1 is a drawing showing a construction of an 
electronic key system according to a first embodi- 

^□"2 is a block diagram showing a construction of • 
an electronto key in the electronte key system ac- 
cording to the first embodiment. 
Fig 3 is a block diagram showing a construction of 
a control unit in the electronic key system according 
to the first embodiment. 

Fig. 4 is a side view showing one example of the 
specific vehicle. 

Fig 5 is an explanatory drawing showing a state in 
which the seat of the specific vehicle (See FIG.4) is 

opened. .^^ 
Fig. 6 is a cross sectional view showing a construc- 
tion of a seat with part of it omitted. 
Fig. 7 is a side view showing another example of 
the specific vehicle. . 
Fig 8 is an explanatory drawing showing a state in 
which the seat of the specific vehicle (See FIG.7) is 

opened. „_ 
Fig 9 is an explanatory drawing showing an exam- 
ple of a method of installing the start switch. 
Fiq 1 0A is a side view showing an example of the 
position of the specific vehicle to which a transmit- 
ting antenna is installed. 
Fig 1 0B is a plan view thereof. 
Fiq 11 A to Fig. 11 E are timing charts showing an 
example of a processing of the electronte key sys- 
tem according to the first embodiment. 
Fiq 12 is a block diagram showing a construction 
of an electronic key in an electronic key system ac- 
cording to a second embodiment. 
Fiq 13 is a block diagram showing a construction 
of a control unit in the electronic key system accord- 
inq to the second embodiment. 
Fig 14 is a block diagram showing a construction 
of a control unit in an electronte key system accord- 
ing to a third embodiment. 
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126 formed in the urethahe nnater?al 1 24, and a housing 
1 28 of the start switch 70 Is fixed to the bottom plate 1 20 
with, for example, a screw, etc. The start switch 70 is 
installed on, for example, the left side surface inside the 
seat 108 at the position corresponding to the portion 
which the user touches when opening the seat 108. 
[0039] An operating element 70a of the start switch 
70 opposes the back surface of a superficial skin 122a 
on the left side surface of the seat 108. The distance 
between the distal end of the operating element 70a and 
the back surface of the superficial skin 122a is deter- 
mined to such distance that the start switch 70 Is turned 
ON when the user presses the superficial skin 122a on 
the left side surface of the seat 1 08 for opening the seat 
1 08. In the example described above, the case In which 
the start switch 70 is provided on the left side surface of 
the seat 1 08. However, it may be provided either on the 
right side surface of the seat 108 or on both of the left 
side surface and the right side surface. 
[0040] In the specif ic vehicle 100B, as shown in Fig. 
7, the start switch 70 is provided on the handle 1 1 2. More 
specifically, as shown In Fig. 8 and Fig. 9, a recess 130 
is fomned at the lengthwise center of the left bar 11 4L 
and/or the right bar 114R at the position opposing the 
rear portion of the seat 108, and the start switch 70 Is 
provided in the recess 1 30, so that the start switch 70 is 
integrated with the left bar 114L and/or the right bar 
114R. 

[0041] Nomnally, when gripping, for example, the left 
bar 114L, the lengthwise center thereof is gripped. How- 
ever since the start switch 70 is provided at this position 
as described above, the hand of the user touches the 
start switch 70 naturally when operating the seat handle 
112. 

[0042] On the other hand, as shown in Fig. 3, the pow- 
er circuit 40 in the control unit 14 supplies power from 
the battery 60 to the CPU 42, the receiving circuit 44, 
and the transmitting circuit 46. 
[0043] The receiving circuit 44 has a receiving anten- 
na, not shown, receives a response signal Sa or the like 
transmitted from the electronic key 12 through the re- 
ceiving antenna, and takes them out from the carrier 
wave and demodulates the same. The demodulated sig- 
nal is supplied to the GPU 42. 
[0044] The CPU 42 performs at least three programs 
(a request signal generating means 80, a response sig- 
nal verifying means 82, and an observing means 84). 
[0045] The request signal generating means 80 read 
request data Dr (data which is a source of the request 
signal Sr) from a ROM, not shown, based on the turning 
ON operation of the start switch 70, and supplies it to 
the transmitting circuit 46. 

[0046] The transmitting circuit 46 modulates the car- 
rier wave based on the request data Dr supplied from 
the CPU 42 and transmits it through the transmitting an- 
tenna 72 as the request signal Sr. 
[0047] The range in which the request signal Sr can 
be transmitted is, as shown. In Fig. 10A and Fig. 10B, a 



spherical range of 1 to 1 .5 m in radius about the trans- 
mitting antenna 72 mounted to the specific vehicles 
100A and 100B (range shown by a circle A in Fig. 10A 
and Fig. 10B), and is smaller than the range in which 

5 the response signal Sa can be transmitted (the range of 
several meters in radius about the electronic key 12). 
[0048] Therefore, when the scooter is assumed as the 
specific vehicles 100A and 1008, in order to ensure 
communication with the electronic key 12 that the user 

10 carries when the user rides on the specific vehicle, or 
when the user is opening the seat 108, it is desired to 
install the transmitting antenna 72, for example, at the 
position near the center of the specific vehicles 100A 
and 100B as shown in Fig. 1 0A and Fig. 10B. 

15 [0049] The position near the center of the specific ve- 
hicles 1 0OA and 1 GOB means the area from a point PI , 
which is at one-fourth of the line segment 140 between 
the center 104a of the front wheel 104 and the center 
106a of the rear wheel 106 to a point P2, which is at 

20 three-fourth of the same line segment, for example, from 
the center 1 04a of the front wheel 1 04. This point is sim- 
ilar even if there is a type of autobicycle which is not 
illustrated. In the first embodiment, the transmitting an- 
tenna 72 is installed at the position near the front portion 

25 of the seat 108. 

[0050] The response signal verifying means 82 veri- 
fies whether or not the signal supplied from the receiving 
circuit 44 is the response signal Sa, and if it is the re- 
sponse signal Sa, verifies whether or not ID data con- 

30 tained in the response signal Sa is identical to the ID 
data registered in a memory, not shown. 
[0051] The obsen/Ing means 84 observes the pres- 
ence of arrival of the response signal Sa (whether or not 
confonnity of ID was detected by the response signal 

35 verifying means 82) based on the output of the request 
signal Sr. From the time point when the request data Dr 
is outputted, the request signal generating means 80 en- 
ters into a standby state for waiting input of the response 
signal Sa. When the response signal Sa arrived within 

40 a predetennined time period, it outputs an unlock signal 
to the first driving circuit 52 and a tuming ON signal to 
the second driving circuit 54. 

[0052] The first driving circuit 52 drives the actuator 

64 based on input of the unlock signal from the CPU 42, 
"^5 and releases the locking state of the handle 1 02 and the 
seat 108. With this unlocking operation, steering by the 
handle 1 02 is enabled, and the seat 1 08 is moved slight- 
ly upward, so that the user can easily recognized that 
the handle 102 and the seat 108 are unlocked. 
50 [0053] The second driving circuit 54 is turned ON 
based on input of the turning ON signal from the CPU 
42, and then when the main relay 66 is turned ON by 
the main switch 62 being turned ON, the engine starts 
and thus the specific vehicle is enabled to travel. 
55 [0054] When the main switch 62 is turned OFF, the 
main relay 66 is also turned OFF and the engine Is 
stopped simultaneously. When the locking operation is 
performed, or, for example, when the handle 102 and 
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indicating response to the ID data, and outputs it to a 
transmitting circuit 28 as transmitting data Dt. The trans- 
mitting circuit 28 includes a transmitting antenna, not 
shown, modulates a carrier wave based on the trans- 
mitting data Dt supplied from the CPU 24, and transmits 
it to a request signal Sq through the transmitting anten- 
na. The frequency of the carrier wave of the request sig- 
nal Sq is from 200 MHz to 500 MHz. 
[0070] On the other hand, as shown in Fig. 13, a con- 
trol unit 14 mounted on the specific vehicles 100A and 
100B has substantially the same construction as the 
control unit 14 according to the first embodiment (See 
Fig. 3) described above, but differs in that the transmit- 
ting circuit 46 and the transmitting antenna 72 do not 
exist, in that a switching circuit 1 60 for selectively stop- 
ping supply of electric power to the receiving circuit 44, 
and in that a switching control circuit 154 for outputting 
a turning ON signal So and an intemnittent pulse signal 
Sk to the switching circuit 160 to control ON and OFF 
the switching circuit 160 is provided. 
[0071] The receiving circuit 44 includes a receiving 
antenna, not shown, receives a request signal Sq or the 
like transmitted from the electronic key 12 through the 
receiving antenna, takes them out from the cannier wave 
and demodulates the same. The demodulated signal is 
supplied to the CPU 42. 

[0072] The CPU 42 perfomns at least three programs 
(a request signal verifying means 156, an obsen/ing 
means 84, and a timer means 158). 
[0073] The request signal verifying means 156 veri- 
fies whether or not the signal supplied from the receiving 
circuit 44 is the request signal Sq. and when it is the 
request signal Sq, verifies whether or not ID data includ- 
ed in the request signal Sq is identical to the ID data 
registered in a memory, not shown. 
[0074] The observing means 84 observes the pres- 
ence of arrival of the request signals Sq (whether or not 
conformity of ID was detected by the request signal ver- 
ifying means 156). When the request signal Sq from the 
electronic key 12 that the qualified user carries is de- 
tected, an unlocking signal is supplied to the first driving 
circuit 52 to release the locked state of the handle 1 02 
and the seat 108, and the second driving circuit 54 is 
turned ON. Subsequently, when the main relay 66 is 
turned ON by the main switch 62 being turned ON, the 
engine starts and the specific vehicle is enabled to trav- 
el. 

[0075] When the main switch 62 is turned OFF, the 
main relay 66 is also turned OFF and thus the engine is 
stopped simultaneously. At this time, the second driving 
circuit 54 is turned OFF 

[0076] The timer means 158 outputs a continuation 
instruction signal Sc to the switching control circuit 1 54 
when the start switch 70 is turned ON, during a period 
in which the main switch 62 is in ON-state, and during 
a period from the time point when the main switch 62 is 
turned OFF to the time point when the timer means 1 58 
counts a predetermined value. 



[0077] When timer means 158 also outputs an inter- 
mittent instruction signal Sp to the switching control cir- 
cuit 1 54 at the stage where it started to count a reference 
clock supplied from a clock generator, not shown, from 
5 the time point when the main switch 62 is turned OFF, 
and counted to a predetemnined value (for example, at 
the state where a period of two days, a week, and so on 
have elapsed). 

[0078] The switching control circuit 154 outputs the 

10 turning ON signal So to the switching circuit 1 60 during 
period in which the continuation instmction signal Sc Is 
supplied from the timer means 1 58. The switching circuit 
1 60 turns a switch 1 62 ON based on the turning ON sig- 
nal So supplied, and accordingly, power supply to the 

15 receiving circuit 44 is constantly continued. 

[0079] At the time point when the intermittent instruc- 
tion signal Sp is supplied from the timer means 158, the 
switching control circuit 154 generates an Intemnittent 
pulse signal Sk of which the attribute is switched to ON 

20 and OFF Intermittently and output it to the switching cir- - 
cult 1 60. The switching circuit 1 60 repeats ON operation 
and OFF operation based on the supplied intemnittent 
pulse signal Sk. Accordingly, power supply to the receiv- • 
ing circuit 44 is made intermittently and thus the control 

25 unit 1 4 is transf en-ed to a power saving mode. 

[0080] When the start switch 70 is turned ON in this 
power saving mode, the continuation instruction signal 
Sc is output to the switching control circuit 154 from the 
timer means 158, whereby power supply to the receiving 

30 circuit 44 is constantly continued. 

[0081] In the electronic key system 1 0B accprding to 
the second embodiment, when the specific vehicles 
100A and 100B are not actuated for a predetemnined 
period, power supply to the receiving circuit 44 is made 

35 intermittently until the start switch 70 is turned ON there- 
after. Therefore, power consumption during standby 
maybe reduced. 

[0082] Referring now to Fig. 1 4, an electronic key sys- 
tem IOC according to a third embodiment will be de- 

40 scribed. The members and units corresponding to Fig. 
13 will be represented by the same reference numerals 
and will not be described again. 
[0083] An electron ic key 1 2 used in the electronic key 
system IOC according to the third embodiment is the 

45 same as the electronic key 12 according to the second 
embodiment described above (See Fig. 12). 
[0084] A control unit 14 has substantially the same 
construction as the control unit 14 according to the sec- 
ond embodiment (See Fig. 1 3), but differs in that a tum- 

50 ing ON signal So and a tuming OFF signal Sf are sup- 
plied from a switching control circuit 154. 
[0085] In other words, a timer means 158 outputs a 
continuation instruction signal Sc to the switching con- 
trol circuit 1 54 when a start switch 70 is turned ON, dur- 

55 ing a period in which a main switch 62 is in ON-state, 
and during a period from the time point when the main 
switch 62 is turned OFF to the time point when the timer 
means 158 counts a predetemnined value. 
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an openable and clbsable seat (108) on 
which the usersjts, and a locking unit (64) 
for locking the seat (108) against an open- 
ing operation until an unlock Instruction is 13. 
supplied, 5 
the mobile transmitter (12) comprising a 
means (1 50) for supplying a request signal 
(Sr) to the control unit (14) based on the 
user's input; 

the control unit (1 4) comprising: io 



least for manually opening and closing the seat 
(108). 

An electronic key system for a motorcycle accord- 
ing to claim 12, characterized In that the start 
switch (70) is provided on the handle (112) at the 
position opposing the seat (108). 



a means (44) for receiving a request 
signal (Sr) from the mobile transmitter 
(12) based on a turning-ON operation 
of a start switch (70) installed in the is 
seat (1 08) or in the vicinity of the seat 
(106), and 

a means (84) for supplying an unlock 
instruction to the locking unit (64) 
when it is identified that a request is fed 20 
from a qualified user as a result of ver- 
ification of the request signal (Sr). 



8. An electronic key system for a motorcycle accord- 
ing to claim 7, further comprising a means (1 54, 1 62) ^5 
for stopping power supply at least to a circuit system 
(44) of the control unit (14), which p erf 0 mis com- 
munication, when the specific vehicle (100A,100B) 
is not actuated for a predetermined period, and a 
means forsupplying powerto the circuit system (44) 30 
based on the turning-ON operation of the start 
switch (70). 



9. An electronic key system for a motorcycle accord- 
ing to claim 7, further comprising a means (1 54, 1 62) 35 
for supplying power Intermittently at least to the cir- 
cuit system (44) of the control unit (14), which per- 
forms communication, when the specific vehicle 
(100A,100B) is not activated for a predetermined 
period, and a means (154,162) forsupplying power 40 
constantly to the circuit system (44) based on the 
turning-ON operation of the start switch (70). 

10. An electronic key system for a motorcycle accord- 
ing to claim 7, characterized in that an operating ^5 
element (70a) of the start switch (70) is provided so 

as to oppose the back surface of the superficial skin 
(122) of the seat (108). 

11. An electronic key system for a motorcycle accord- so 
ing to claim 1 0, characterized in that the operating 
element (70a) of the start switch (70) is provided so 

as to oppose the back surface of the superficial skin 
(1 22a) on the side surface of the seat (1 08). 

55 

12. An electronic key system for a motorcycle accord- 
ing to claims 7, characterized in that the start 
switch (70) is provided on the handle (112) used at 
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FIG. 2 
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FIG. 12 
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